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FULL CONTENTS 
[Claim(s)] 

[Claim 1] The property modification processing method of the oil contaminated soil characterized by 
mixing the quicklime powder which carried out high temperature calcination to oil contaminated soil, 
and subsequently mixing with a microbe nutrient. 

[Claim 2] The property modification processing method of oil contaminated soil according to claim 1 a 
microbe nutrient is at least one sort chosen from a yeast fungus, a yeast extract, and rice bran. 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the property modification processing method for 

carrying out purification recovery of the oil contaminated soil at healthy soil. 

[0002] 

[Description of the Prior Art] The environmental pollution to the soil and the river by abandoning waste 
oil for edible or industry recently poses a big problem, and the purification correspondence is hurried. 
Among these, the combustion method which heat-treats contaminated soil directly and carries out 
combustion removal of the oil as the processing method for oil contaminated soil is known for many 
years. However, this combustion method has the fault which causes secondary air pollution with the 
combustion gas discharged out of a system, in large-scale combustion equipment being needed. 
[0003] As processing which detoxicates oil contaminated soil using the chemical reaction by a 
medicine, the method of carrying out spraying mixture of the lime is known by soil, and since special 
equipment is not needed compared with the aforementioned combustion method, there is an 
advantage with which economical efficiency is good, and processing is easy economical efficiency, 
and it can be managed. However, when based on this method, in order that the sprinkled lime may 
cause a reaction in moisture in soil, and an instant and may form a local soil lump, processing 
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nonuniformity arises, and there is a problem that the outflow diffusion phenomenon of oil happens 
easily out of the unsettled soil which remains on the contrary. 

[0004] In order to aim at dissolution of such a problem, until it becomes calcium hydroxide with the 
water of the amount of chemistry stoichiometry mostly about the calcium oxide which added the 
calcium oxide which processed the reaction with water with the delayed surface-active agent to the 
quality of waste, and was supported in the quality of waste The detoxication method of the oily 
substance made to react is proposed (JP.S58-2000.B). . However, by this method, in order that it 
may become a cost overrun by the relation which uses expensive medicines, such as fatty acid, in 
order to process quicklime, and the soil after processing may show strong alkalinity, when it is 
neglected as it is, there is a difficulty of causing a secondary medical harm. 
[0005] 

[Problem(s) to be Solved by the Invention] It is what was developed in order that this invention might 
solve the technical problem of the conventional technology about purification of the above oil 
contaminated soil. It is in the purpose offering the property modification processing method of the oil 
contaminated soil which can prevent effectively outflow diffusion of the oil which intervenes in 
processing soil, and can be made to be able to promote the oil solution speed by the microbe in soil, 
and can carry out purification recovery at healthy soil. 
[0006] 

[Means for Solving the Problem] The property modification processing method of the oil contaminated 
soil by this invention for attaining the above-mentioned purpose mixes the quicklime powder which 
carried out high temperature calcination to oil contaminated soil, and is characterized [ constitutional ] 
by subsequently mixing with a microbe nutrient. 

[0007] The processing method of this invention mixes the quicklime powder which carried out high 
temperature calcination first to oil contaminated soil. After this quicklime powder calcinated limestone 
in [ temperature ] 1200-1500 degrees C, for example, it was ground and formed, and hydration 
reaction nature is effectively delay-ized by high temperature calcination processing. Although the 
amount of mixtures of the quicklime powder to oil contaminated soil is suitably set up in consideration 
of **** and moisture which are contained in soil, it is used in general in 30 to 70weight % of the range. 
Although quicklime powder reacts with moisture of the mixed soil and heat is generated, since the 
hydration reaction is delay-ized by high temperature calcination as for quicklime powder, a reaction 
advances gently, and the phenomenon in which reaction nonuniformity arises or a soil lump is formed 
is controlled. 

[0008] If the reaction by quicklime powder is completed, succeedingly, a microbe nutrient will be 
sprinkled in soil and it will mix with it. It is the ingredient which functions in order that a microbe 
nutrient may promote decomposition of the oil by the microbe in soil, and at least one sort chosen 
from a yeast fungus, a yeast extract, and rice bran is applied. Especially an effective microbe nutrient 
is rice bran, by the surface activity operation, promotes emulsification of oil, and distribution further 
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and speeds up catabolic rate. Since the soil after processing is moreover made to convert into 
hydrophobicity, also in order to prevent outflow diffusion of oil, it functions effectively. 2 to 5weight % 
of the range is suitable for the mixture ratio of the microbe nutrient to soil. 

[0009] In addition, since the property modification effect by a microbe nutrient will advance smoothly if 
spraying mixture can be carried out and it processes in this way after mixing with healthy soil 
beforehand, and carrying out spraying mixture or mixing a proper quantity of healthy soil, the 
aforementioned microbe nutrient serves as a desirable mode means. About 30 to 50 weight % is 
suitable for the amount of mixtures of the healthy soil in this case. 
[0010] 

[Function] The hydration reaction produced when quicklime powder is mixed in soil is an exoergic 
reaction which quicklime converts into slaked lime as the following formula. 
CaO+H2 O -> Ca (OH) 2+15.59 Kcal/mol [001 1] Detoxication of the oily substance by quicklime is 
based on the processing mechanism in which the volume of quicklime increases about 2 times, 
increase surface area to 20 or more times, carry out absorption fixation of the oil which the soil which 
became small **** in connection with this contains, and flow distribution is prevented, at the time of 
the above-mentioned reaction. However, if this reaction occurs in an instant, nonuniformity will be 
made to the reaction in soil, variation will arise in the size of a clod grain, and the aforementioned 
processing mechanism will become imperfect. 

[0012] According to this invention, by mixing the quicklime powder which made the hydration reaction 
delay-ize by high temperature calcination to oil contaminated soil, large lump granulation of soil is 
prevented, a reaction with water is made uniform, and absorption fixation of oil is ensured. Thus, if 
spraying mixture of the microbe nutrient is carried out where outflow diffusion of oil is suppressed, 
decomposition of the oil by the microbe in soil will be promoted effectively. Through absorption of this 
oil, and a two-step operation of decomposition, property modification of the oil contaminated soil is 
carried out effectively, and it carries out purification recovery in healthy soil within a short period of 
time. 
[0013] 

[Example] This invention is hereafter explained based on a work example. 
[0014] It ground, after carrying out calcination processing of the work-example 1 limestone at the 
temperature of 1400 degrees C, and quicklime powder was produced. This quicklime powder was 
mixed at 50weight % of a rate in 1kg of soil polluted with mineral oil. The mixed oil contaminated soil 
is in about 4 minutes. It generated heat at 100 degrees C, and oily soil was converted into powder 
with smooth hydrophobicity. Subsequently, after mixing healthy soil in this soil, rice bran was 
sprinkled so that it might become 5weight % of a ratio, and it mixed with it. When the soil after 
processing was neglected for 30 minutes and a fixed quantity of oil was carried out by the hexane 
extraction method, it was admitted that property modification of the oil was disassembled and carried 
out at speed of 2-3 cups compared with unsettled oil contaminated soil. 
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[0015] The same quicklime powder of the work example 1 was mixed at 30weight % of a rate to the 
contaminated soil containing work-example 2 metal polish oil. The mixed oil contaminated soil 
generated heat at 80 degrees C about 7 minutes afterward, and was converted into the granular 
material with hydrophobicity. Subsequently, the yeast fungus was sprinkled in soil by 3weight % of 
the ratio, and it mixed with it. After neglecting the soil after processing for 30 days, as a result of 
measuring oil, oil is decomposed nearly completely and carrying out purification recovery was 
accepted in healthy soil. 

[0016] The quicklime powder same [ two ] in 2m of oil contaminated soil of the shape of sludge 
neglected in the work-example 3 outdoors as a work example 1 was sprinkled, and churning mixture 
was carried out by the power shovel. Mixed soil is in about 5 minutes. It converted into the powder 
which generated heat and got dry at 100 degrees C. Subsequently, the rice bran beforehand mixed in 
healthy soil was sprinkled so that a mixture ratio might become 5weight %, and it mixed with it. After 
neglecting the soil after processing for 20 days, when oil was measured, oil is decomposed nearly 
completely and it was checked that property modification is carried out to healthy soil. 
[0017] 

[Effect of the Invention] As above, if this invention is followed, purification recovery of all the oil 
contaminated soil can be efficiently carried out at healthy soil through the oil absorption fixed 
mechanism by mixture of the quicklime powder which delay-ized the hydration reaction, and the oil 
solution mechanism by mixture to a microbe nutrient. Since processing operation moreover does not 
need easy and expensive equipment, a medicine, etc., it is useful as a prevention-of-pollution means 
of simple and low cost. 



[Translation done.] 
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